This study investigated whether the association between perceived psychological contract breach (PCB) and employee mental health is moderated by the cognitive-motivational pattern of overcommitment ( OC ) . Linking the psychological contract approach to the effort-reward imbalance model, this study examines PCB as an imbalance in employment relationships that acts as a psychosocial stressor in the work environment and is associated with stress reactions that in turn negatively affect mental health. Methods : The analyses were based on a sample of 3,667 employees who participated in a longitudinal linked employeremployee survey representative of large organizations (with at least 500 employees who are subject so social security contributions) in Germany. Fixed-effects regression models, including PCB and OC, were estimated for employee mental health, and interaction effects between PCB and OC were assessed. Results: The multivariate fixed-effects regression analyses showed a significant negative association between PCB and employee mental health. The results also confirmed that OC does indeed significantly increase the negative effect of PCB on mental health and that OC itself has a significant and negative effect on mental health. Conclusions: The results suggest that employees characterized by the cognitive-motivational pattern of OC are at an increased risk of developing poor mental health if they experience PCB compared with employees who are not overly committed to their work. The results of this study support the assumption that psychosocial work stressors play an important role in employee mental health.
Introduction
Studies have shown that psychosocial work stressors have negative implications on employee mental health 1 ) . In this context, the psychological contract 2, 3) , which arises from an implicit exchange agreement between employees and their organization, has been discussed as a key element of modern employment relationships [4] [5] [6] . Psychological contracts, based on the assumptions of social exchange 7 ) , are basically defined as " individual beliefs, shaped by the organization, regarding terms of an exchange agreement between individuals and their organization" 3) . The central idea behind this definition is that employees expect their organization to fulfill certain obligations because both parties are bound to this reciprocal exchange agreement. However, if employees feel that their organization has failed to fulfill one or more of its obligations, perceived psychological contract breach (PCB) 3, 8 ) occurs.
Previous research has recognized PCB as a predictor of employee mental health because such an imbalance in the employment relationship acts as a psychosocial stressor in the work environment 9 ) . In particular, PCB has been shown to be associated with impaired psychological wellbeing [10] [11] [12] and an increased risk of burnout 13) . In this study, PCB is regarded as an imbalance between what the employee expects the employer to be obligated to and what the employee perceives to be actually provided by the employer, which highlights the subjective nature of psychological contracts 14) . The relevance of an imbalance situation at work for employee health is also discussed within the effortsrewards imbalance (ERI) model, which has its origins in medical sociology 15, 16) . Like psychological contract theory, the ERI model builds on the key assumption that a social exchange relationship exists between employees and their employer that is based on reciprocity of "efforts" the employee makes, such as working hours and performance, which are compensated for by appropriate gratifications (rewards), such as pay, career opportunities, job security, and recognition. It has been argued that a lack of reciprocity of efforts and rewards results in an effort-reward imbalance, that is, a state of emotional distress that is associated with stress reactions that in turn cause health problems 15) . Studies have shown that this approach is very useful in explaining and predicting employee health 17, 18 ) . In these studies, overcommitment (OC) is defined as a "cognitive-motivational pattern of coping with demands characterized by an excessive work-related overcommitment and a high need for approval" 19 ) and has been assumed to moderate the effects of an effort-reward imbalance on employee health (interaction hypothesis). Individuals characterized by high OC experience more strain from exchange imbalance in the workplace than employees who are not overcommitted to their work. It has been suggested that such employees increase their efforts beyond what is considered normal and necessary and that they are more prone than others to exposing themselves to greater demands at work 19 ) . This individual-specific coping component is itself a health risk because being overly committed to one's work can be exhausting in the long run 18 ) . However, one of the central aspects of the ERI model is the moderating effect of OC. For this reason, OC has been hypothesized to increase the negative effects of effort-reward imbalances on employee health. Up till now, extensive research has been done on the ERI model more generally; however, fewer studies have been conducted to test the interaction hypothesis 18) . Regarding the ERI theory, it can be argued that PCB is a perceived imbalance in the employment relationship and acts as a psychosocial work stressor that induces negative stress reactions, which in turn leads to impaired employee mental health. Thus, it seems reasonable to assume that OC, in its role as a coping strategy, also plays an important role in the moderation of the effects of PCB on mental health. Employees who are overly committed to their work are likely to be more strongly affected by PCB than less committed employees because they are less able than others to detach themselves from their work. Overcommitted employees also underestimate the demands at work and overestimate their own capacities, with the result that they have fewer resources left to cope with the imbalance they experience in their employment relationship. A high degree of OC is, therefore, likely to increase the negative effects of PCB on employee mental health.
Previous research on mental health outcomes including a measurement of OC has been inconclusive. Some studies have found that OC impairs employee health directly and increases the negative effects of ERI on mental health. This has been shown to be the case for emotional exhaustion 20, 21 ) , depression 22 ) , poor mental functioning 23 ) , and poor well-being 21 ) . However, other studies have not found any such interaction effects [24] [25] [26] . It should be noted that, to date, no systematic research has been conducted on whether OC may moderate the effects of PCB on mental health. To fill this research gap, the present study used a large sample of employees in Germany to examine whether OC moderates the relationship between psychological contract breach and employee mental health, the assumption being that a high degree of OC increases the (negative) effects of PCB on mental health.
Compared to the wide range of other possible work stressors that affect employee mental health negatively, PCB has played a minor role in empirical studies so far. However, this study argues that PCB is a crucial psychosocial work stressor because of its all-embracing relevance for the employment relationship. Thus, selecting PCB as a work stressor sheds light on how overall imbalances in the implicit exchange agreement between employee and employer may threaten mental health instead of looking at single psychosocial work stressors. OC has been selected as a coping strategy that has to be particularly considered in the relationship of PCB and mental health as it particularly links work and private life. Moreover, as it is associated with high employee commitment and motivation for performance employees might even intentionally choose high OC as a motivational pattern to show their commitment to the organization. If, in line with ERI, PCB represents an imbalance in the employment relationship that involves the employment relationship as a whole, the negative consequences for mental health might be far more crucial than work stressors that are related to only specific aspects of the work. Thus, also the moderating role of OC seems to be especially important for PCB in comparison with other work stressors as withdrawing from a breached psychological contract and dealing with an overall unfavorable employment relationship is likely to particularly overstrain employees with a high level of OC.
With the above considerations in mind, three hypotheses were formulated and tested. The first was that psychological contract breach acts as a psychosocial work stressor that affects mental health; the second hypothesis was that a high degree of overcommitment has an individual effect on employee mental health; and the third hypothesis was that the association of PCB with mental health is moderated by OC: Hypothesis 1. PCB is negatively associated with mental health.
Hypothesis 2. OC is negatively associated with mental health.
Hypothesis 3. The effect of PCB on mental health is moderated by OC. The negative effects of PCB on mental health are more severe among employees who are characterized by high overcommitment.
Subjects and Methods

Subjects
The analysis was based on a set of longitudinal linked employer-employee data that were collected as part of the study " Interactions Between Capabilities in Work and Private Life " ( LEEP-B 3 ; for further information, see Diewald et al. 27) . The study design is composed of an employer survey (at least 500 employees who are subject so social security contributions ) with work organizations from various segments of the economy, and an employee survey among employees of these organizations. Areas covered by the employer survey include employee structure, employment policy measures, equal opportunity, work-life balance, and health. Areas covered by the employee survey included occupation, personal life, worklife balance, health, preferences, and satisfaction. The employees who participated in the survey were representative of the employees of large work organizations in Germany, in which about 40% of all workers are employed 28) . Interviews were conducted using computer assisted telephone interviews (CATI). To date, two waves of data collection have been completed (April 2012 to July 2013; February 2014 to April 2015). American Association for Public Opinion Research (AAPOR) response rates were about 30% for each individual wave. The analyses presented in this study were based on data on 4,000 respondents who participated in both waves (response rate was 73.3% for panel participation). Due to missing value reduction, the final sample for the descriptive analyses and the multivariate panel analyses consisted of 3,667 cases.
Ethical considerations
Participants of both the employer and the employee surveys were informed about the purpose of the study and the use of the data (anonymity, voluntariness of participation). At the end of the interview participants were again asked for permission of the use of their answers in the context of the study. As the study was conducted in cooperation with the federal Institut of Employment Research (Institut für Arbeitsmarkt und Berufsforschung, IAB), the study and all procedures were approved by the data security officer of the IAB and the Federal Ministry of Labor and Social Affairs ( Bundesministerium für Arbeit und Soziales, BAMS) in Germany 27) .
Measures
Mental health
The outcome variable "mental health" was measured using the SF-12 Health Survey (German Socioeconomic Panel version, see Andersen et al. 29) ), a short questionnaire for the measurement of health-related quality of life that consists of twelve items. In this questionnaire, the two superordinate dimensions-mental health and physical health-are each represented by six items. The mental component summary (MCS) score was generated by conducting a confirmatory factor analysis (MCS2014: χ 2 (45) = 906.92, p < 0.001, RMSEA = 0.069, CFI = 0.952, TLI = 0.930). In contrast to the conventional method used to compute the MCS/PCS scales, this analysis allowed the factors to correlate in order to reflect the more realistic notion that the two dimensions of health may influence each other 30, 31) . In accordance with the original approach, both scores were standardized to a sample mean of 50 and a standard deviation of 10, with higher values indicating better health. Psychological contract breach
In this study, PCB was measured as a reciprocal imbalance in the psychological contract between employee and employer. Reciprocal imbalance refers to the situation that the employee perceives that he gives more than the employer honors in return 32 ) . The measurement of PCB was inspired by Robinson & Morrison's 33) global measure of PCB and the PCB component of " reciprocal imbalance" by Cassar and Briner 32) using a 1-item measure designed for the questionnaire. Respondents were asked to evaluate the overall ( im ) balance in their psychological contract: "All in all: Is there a balance between what you achieve/perform at your workplace and what you usually receive for it? Please answer again according to a 5-point scale. 1 means that it is "absolutely balanced" and the 5 means that it is "absolutely unbalanced", to your disadvantage." PCB was then used as a dichotomized variable whereas a reciprocal imbalance was considered to have occurred if respondents indicated 3, 4 or 5 on the 5-point scale ("imbalance") or not if respondents indicated 1 or 2 ("balance"). Overcommitment OC was assessed using the original "inability to withdraw from work obligations" subscale 19 ) , which consists of the following five items: "As soon as I get up in the morning, I start to think about work problems"; "When I get home, I can easily relax and 'switch off' work"; "People close to me say that I sacrifice too much for my job"; "Work rarely lets me go, it is still on my mind when I go to bed"; and "If I postpone something I was supposed to do today, I'll have trouble sleeping at night." These items were measured using a 5-point scale ("Always"; "Often"; "Sometimes"; "Rarely"; "Never"). According to the original scale, some items were oppositely assessed and reversed to get the same direction of all items. Following Siegrist et al. 19 ) , all five items were computed to a total score varying from 5 to 25 ( the higher the score, the higher the degree of OC). A dichotomous variable was then used to divide the study population into an upper tertile (1= "High degree of OC") and two lower tertiles (0= "Low degree of OC").
Work-related and sociodemographic variables
To cover other work-related factors, actual working hours (metric) and the log monthly net income (metric) were considered. In addition, the respondents were asked whether they experienced physical strain at work on a regular basis (1=yes); whether they used flexible working hours (1=yes); whether they had supervising responsibilities (1=yes); and whether they had a second job (1=yes). Several socioeconomic and demographic variables were controlled for, including age (metric), years of education (metric) and number of children in the household (metric).
Method
A longitudinal multivariate analysis was performed using fixed-effect regression models and data from the two waves of the survey. Fixed-effects modeling is used to control for unobserved heterogeneity in time-invariant characteristics 34 ) . For this reason, time-stable variables such as gender and history of migration were excluded from the regression. Regression models were estimated in two steps. The first model included PCB and OC as individual predictors, as well as all other work-related and sociodemographic variables. The second model adds the interaction effect of PCB#OC to the model. In addition, predictive margins of the interaction effect were estimated based on the interaction model in order to contrast all possible combinations of PCB and OC in consideration of the estimated fixed-effects model. Given that the dependent variable MCS was already standardized, unstandardized coefficients were used to improve interpretation of the results. The analyses were performed using Stata 13.1. Table 1 shows the distribution of the study variables, as well as the means of the mental health scores among the predictors. Among the total population of the sample analyzed, 45% were female and 55% were male. The mean age was 42.9 years, with ages of range 21-53 years. Among the total, 62% of the employees had children, and mean years of education was 14.2 years. In addition, 41% of the employees stated that they experienced PCB, and 36% reported a high degree of OC. As for work-related factors, mean actual working hours per week was 39.7 hours; 39% of the respondents had supervising responsibilities; 61% used flexible working hours; and 14% had a second job. The mean MCS of employees reporting PCB was 47.8 (SD, Standard Deviation=10.4), whereas that of employees who did not report PCB was 51.8 (SD=9.1).
Results
The average values for mental health were also lower among employees characterized by high OC [46.7 (SD= 11.0) than among those with low OC [52.2 (SD=8.5)]. Table 2 shows the means and standard deviations of and the correlations between all study variables. MCS is significantly and negatively correlated with both PCB ( 0.20) and OC ( 0.27). Regarding the other predictor variables, high physical strain at work is also negatively correlated with MCS ( 0.22). The correlation between PCB and OC is significant but low (0.16). This supports the assumption that PCB and OC are not only different concepts by definition but that they are also empirically distinctive. All other correlations are low as well. Table 3 shows the results of the multiple regression analyses on mental health. Model 1 includes the direct effects of PCB and OC, as well as all work-related and sociodemographic variables. The results show a statistically significant negative effect of PCB on mental health ( β = 2.463, p<0.001), which indicates that perceiving a psychological contract breach impairs mental health, thereby supporting Hypothesis H 1. Moreover, OC predicts mental health : a high degree of overcommitment had a negative effect on mental health (β= 4.829, p< 0.001), a finding that supports Hypothesis H2. Model 1 was extended to include the effect of the interaction between PCB and OC to the prediction. Results indicate that a high degree of OC leads to a statistically significant increase in the negative effects of PCB, thereby confirming Hypothesis H3. Both main effects of PCB and OC are still highly significant under the condition of the interaction effect. Table 4 shows the predictive margins for the interaction of PCB with OC on mental health, contrasting all possible combinations (computed means broken down by PCB and OC). The average mental health is lowest if an employee experiences PCB and is also characterized by a high OC [45.3 (95% CI, 44.6-46.0)]. In contrast, mental health on an average is highest for the combination of no PCB and a low OC [52.8 (95% CI, 52.3-53.2)]. In other words, the effect of PCB for those who are highly overcommitted is significantly different from the effect of PCB for those who are not overcommitted. A comparison of the imbalance/high-OC situation with a balance/low-OC situation shows that the difference in the mental health scores is 7.5 points, which is fairly high considering that the MCS scores had a range of approximately 4-63. Moreover, considering that mental health is influenced by many factors, such as physical conditions, other work-related variables, and personal stress, the predictors analyzed in this study explain a large portion of the variance of employee mental health.
Discussion
The results of this study support the assumption that work-related stress factors play a major role in employee mental health. In particular, the analyses showed that there is a strong association between psychosocial work stressors (in this case, PCB) and employee mental health and that overcommitment is a cognitive-motivational and MCS, mental health; PCB, psychological contract breach; OC, overcommitment; continuous variables were categorized to allow for a better interpretation of MCS means; SD, standard deviation personal coping strategy that plays an important stressemphasizing role in the relationship between PCB and employee mental health. Psychological contracts have been shown to be a part of every modern employment relationship. This is explained by the fact that standard employment contracts are incomplete by nature and cannot possibly cover every aspect of an employment relationship, which means that aspects not covered by an employment contract must be made the subject of implicit agreements instead 3) . More- Predictive margins on MCS, estimated from Fixed-effects regression model M2; MCS, mental health (SF-12 mental component summary); PCB, psychological contract breach; OC, overcommitment over, the psychological contract is useful in understanding the plurality and multidimensionality of employment relations with regard to different needs and preferences of individuals 5) . The implicit aspects of an employment relationship have been suggested to be predictive not only of employment behavior but also of individual health, especially when it comes to breaches of obligations within this contract. This study combined the psychological contract approach with effort-reward imbalance theory to examine whether the cognitive-motivational pattern of OC moderates the relationship between PCB and employee mental health. The results are consistent with those of previous studies that found that PCB acts as a psychosocial work stressor and impairs employee mental health 9, 35 ) . This study found a negative association between employees expectations about the mutual exchange agreement between them and their employer not being met and employee mental health. OC predicts mental health as well: a high degree of overcommitment is related to impaired employee mental health, a finding that is in line with ERI theory 15, 16 ) . However, the primary objective of this study was to test the interaction hypothesis between PCB and OC on employee mental health. To the author's knowledge, this specific interaction of PCB and OC has not been analyzed before. The results indicate that employees who display a high degree of OC are at an increased risk of developing mental health issues if they experience a psychological contract breach and that the more intrinsic and personal pattern of being overcommitted to one's work plays an important role in coping with stressful working conditions, especially in coping with psychosocial work stressors. Thus, a high degree of OC makes it even more difficult for employees to deal with negative experiences in the workplace. However, excessive commitment to one's work is an employee characteristic that is often expected by employers, whether explicitly or implicitly. If OC is a threat to employee mental healthwhether in itself or as an additional coping strategy that increases the negative effects of imbalances in an employment relationship-then being expected to be committed to one's work all the time might make things even worse, both for employees and for employers. The consequences for general individual health and work-related behavior are significant. Not only is poor mental health known to affect physical health in the long run but it can also damage social relationships and affect motivation and performance 36, 37) .
Contributions and limitations
This study contributes to existing research in several ways. By investigating the specific moderating role of OC on the effect of PCB, this study adds the interaction between a psychosocial work stressor and a more intrinsic cognitive-motivational personality pattern to the study of employee mental health. It should also be noted that the empirical research on both ERI and PCB is based in large part on cross-sectional data, which is problematic because it is impossible to consider reversed causality on the basis of such data 38 ) . The empirical analyses presented in this study were based on longitudinal data to address the issue of reversed causality and is, therefore, able to provide a solid foundation for further studies. Many studies that have specifically addressed psychological contracts have concentrated on very specific occupational groups and have used relatively small sample sizes 31, 39) . To resolve the problems involved in the use of overly specific groups, this study was based on a large reprehensive sample of employees in Germany, which made it possible to cover a wide range of industries, educational groups, and occupational groups. Therefore, it was possible to draw conclusions about a broader group of employees rather than about a number of highly specific occupational groups. In addition, the sample used was representative of large work organizations in Germany in which about 40% of all workers in the country are employed 28) . However, this study also has its limitations. One limitation was that the sample consisted mainly of permanent employees, who still are the type of employees most commonly found at large companies in Germany 40) . Research has shown that there are differences in the psychological contracts between permanent and temporary employees 41) . Another limitation is that the linked employer-employee study collects only data on the employees of large companies. The psychological contracts of employees of smaller companies may be very different in structure from those of employees of large companies, given that in the case of the former, the employer-employee relationship is much more direct. On the other hand, an appropriately detailed analysis of the impact of psychological contract breach on employee mental health would have to be based on a sample that reflects the structure of a broad workforce that consists of a variety of occupational, educational, and income groups-drawing such a sample from among the workforce of smaller companies is very difficult, if not altogether impossible.
Conclusions
In conclusion, this study suggests that PCB is an important predictor of employee mental health. However, employees characterized by the cognitive-motivational pattern of overcommitment are at a higher risk of developing poor mental health if they experience psychological contract breach than those who are not overly committed to their work. The results of this study confirm the important role of psychosocial work stressors in employee mental health.
